Nuclear mutants of Neurospora crassa temperature-sensitive for the synthesis of cytochrome aa3. Mitochondrial protein synthesis and analysis of the polypeptide composition of cytochrome c oxidase.
Three previously isolated mutants of Neurospora crassa, temperature-sensitive for the production of cytochrome aa3, have been further analyzed. These mutants have a slightly reduced capacity for mitochondrial protein synthesis when grown at 41 degrees C, although this relative deficiency appeared to be no greater than the deficiency in other cytochrome-aa3-deficient mutants. Thermolability studies revealed that the cytochrome c oxidase purified from each of the mutants grown at 23 degrees C is no more sensitive to heat inactivation than the enzyme isolated from wild-type cells. Sodium dodecylsulfate gel electrophoresis of immunoprecipitates obtained from the mitochondria of each of the mutants grown at 23 degrees C, using antiserum directed against holocytochrome c oxidase, indicated that all the subunits of cytochrome c oxidase were present in relative amounts similar to those found in mitochondria from wild-type cultures. However, when the mitochondria from mutant cultures grown at 41 degrees C were examined in the above fashion, only subunits 5 and 6 of the oxidase were detected. Nonetheless, the mitochondrially synthesized subunit 1, 2 and 3 polypeptides could be immunoprecipitated from mitochondria isolated from mutant cells grown at 41 degrees C and labelled with [3H]leucine in medium containing cycloheximide. Although subunits 4 and 7 could not be detected, because a suitable antibody was not available, the fact that five of the seven subunits were present, but not associated with each other, suggested that the genetic defects in these mutants may affect the process of cytochrome c oxidase assembly.